Adaptive changes in the developing brain during intrauterine stress.
Maturation of neurological performance in moderately to severely growth-retarded newborn infants (SGA) can be accelerated by 3 to 4 weeks or more when compared to the development of appropriately grown infants (AGA) of the same gestation. This is particularly the case in multiple pregnancies or pregnancies characterized by maternal hypertension. This clinical finding has been confirmed by neurophysiological studies on the maturation of brainstem auditory evoked responses (BAERs). The possible mechanisms which underly this phenomenon are not yet elucidated. Glucocorticoids, other steroid hormones and catecholamines are elevated in pregnancies with placental dysfunction, and it is known that these substances have multiple actions on neuronal maturation, particularly on mechanisms of release of neurotransmitters. These observations suggest that the acceleration of brain maturation, and lung maturation, in SGA infants reflects an adaptation of the fetus to early extrauterine life. However, if the placental dysfunction progresses, these mechanisms of adaptation will be overwhelmed by severe malnutrition and anoxia which result in cerebral lesions and risk of death. The clinical goal at the present time for obstetric management of these risk pregnancies is to distinguish between these two periods.